The pulmonary diffusing capacity for carbon monoxide was measured by single breath (DcoSB) and steady state (DcoSS) 
T HERE ARE a large number of studies of the pulmonary diffusing capacity for carbon monoxide in vanrous disorders of the pulmonary vascular bed." 2 However, many reports are limited to only one of several possible combinations of hemodynamic derangements such as increased pulmonary vascular resistance, increased pulmonary venous pressure or increased pulmonary blood flow.
In addition, most studies have been confined to either a single breath or a steady state measurement of the CO diffusing capacity (Dco). There has therefore, been considerable variability in reported Dco measurements in cases of pulmonary vascular disease leading to differing conclusions as to the state of the lung parenchyma and the pulmonary capillary bed in these disorders. The work of West, Dollery and Naimark3 and other investigators, on the factors that determine the distribution of pulmonary blood flow in the normal lung has provided a new insight into possible mechanisms of abnormalities in disease. They found that flow in a given pulmonary capillary was dependent on the relationship between pulmonary arterial and pulmonary venous pressures, and the alveolar pressure. Applying these principles to the pulmonary capillary blood volume, the major component of the Dco, it was found that the latter measurement could be varied predictably in dogs by changing pulmonary arterial (inflow) or pulmonary venous (outflow) pressure.4 5 The present study was undertaken to see whether changes in pulmonary arterial and pulmonary venous pressure, as they affect transcapillary pressure in the lung, could explain Dco values by single breath and steady methods in pulmonary circulatory disorders.
Methods
Forty-eight patients with abnormal pulmonary vascular pressures and/or blood flow due to various disease processes were studied. Vital capacity, and timed vital capacity were measured with a low resistance spirometer (Stead-Wells). Patients Cardiac catheterization studies were done in the supine position separately from the Dco measurements. Pulmonary arterial (Ppa) and pulmonary wedge (Ppw) pressures were measured through a Cournand catheter connected to Statham P23 Db gauges and recorded on an Electronics For Medicine recorder, using mid-chest as zero reference level. Pulmonary blood flow was measured using the Fick principle. Pulmonary vascular resistance was calculated by subtracting mean pulmonary wedge pressure from mean pulmonary artery pressure and dividing by the cardiac output.
The patients were divided into four groups on the basis of their pulmonary hemodynamic abnormality.
Group 1: Inflow Obstruction
A patient was considered to have inflow obstruction when pulmonary venous pressure was normal, pulmonary arterial pressure high, pulmonary blood flow normal or low and pulmonary vascular resistance (PVR) high. Eight of the nine patients in this group showed the typical presentation of primary pulmonary hypertension. They fig. 1 ). In the outflow obstruction group where PVR was normal, mean DcoSB and DcoSS were both within normal limits and both means were significantly higher than those of group 2 (P < .05). In group 4 patients with increased pulmonary blood flow, mean DcoSS was significantly higher than in group 3 (P < .05), but not clearly above normal (mean 105.6w predicted). However, DcoSB was clearly elevated in this latter group, (mean 118.1% predicted). When Dco by both methods was expressed as a percent of predicted normal, the same progressive rise was again seen ( fig. 2) .
DcoSB tends to increase with increasing pulmonary blood flow ( fig. 3) 
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In ln 11v`q`dM I* " Patients with mitral valve disease, or left-sided failure of other cause, who have an increased pulmonary venous pressure and also an increased PVR may be represented in the model as a combination of inflow and outflow obstruction. In this group, one would anticipate a higher Dco than in group 1, because the high pulmonary venous pressure would tend to increase Vc and partly compensate for the inflow obstruction. The experimental results again support this concept ( fig. 1) fig. 3 and 4) , this can also be explained as operating through a change in pulmonary arterial and pulmonary venous pressures, as the latter influence transcapillary pressure and therefore pulmonary capillary blood volumes. The patients with increased PBF due to left to right shunts have a higher than normal Dco, and this has been shown by others to be associated with an increased Vc. However, the Dco's are below those of normal subjects with a similar PBF during exercise ( fig. 3 and 4) 
